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(57) Abstract 

An aqueous pharmaceutical composition comprising a lipophilic oligosaccharide antibiotic salt, e.g., the N-Hnethyiglucamine salt of 
the everninomicin-type antibiotic of Formula (m) together with a binding agent such as human serum albumin or recombinant human 
albumin and a tonicity agent such as mannitol, is disclosed. 
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Various strains of bacteria such as gram-positive cocci, e.g., 
. streptococci and enterococci as well as methicillin-resistant and methicillin- 
• "susceptible staphylococci have become, and continue to become resistant to 
_. commercially available antibiotics, e.g., vancomycin. Such sensitive and resistant 
5 strains of gram- positive bacteria are an important cause of hospital-acquired and 
community-acquired infections. Such bacteria are recognized as significant 
pathogens that cause life-threatening illnesses. The commercially available 
antibiotics such as methiciljinl macrolides, penicillins, quinolones as well as 
vancomycin have limitations including the aforesaid resistance and sensivity to 
0 gram-positive bacteria. 

Thus, there is a need for pharmaceutical^ acceptable compositions for 
treating bacterial infections including methicillin-resistant and rhethiciilin-susceptible 
staphylococci and vancomycin-resistant bacteria. There is also a need for improved 
pharmaceutical^ acceptable compositions containing a lipophilic oligosaccharide 
15 antibiotic active against a broad range of susceptible gram-positive and gran- 
negative bacterial infections, especially pharmaceutical compositions adapted for 
parenteral use which avoid occurrence of the adverse reaction syndrome. 

!.' : ; \; 

RRIFF SUMMA RY OF THE INVENTION 

20 \ ; 

Surprisingly, we have discovered a means by which lipophilic 
oligosaccharide antibiotics having good antibacterial activity against susceptible 
gram-positive and/or gram-negative bacterial infections may be delivered to animals, 
especially mammals such as/man;; afflicted: With susceptible gram-p6sltive ? or gram- 

25 negative bacterial infections, to provide effective treatment and/or prevention thereof 
while simultaneously avoiding occurrence of the adverse reaction syndrome. This 
means comprises combining a lipophilic oligosaccharide antibiotic with at least 
about a stoichiometric amount of a specified base and an amount of a binding agent 
such as natural human serum albumin ("HSA") or recombinant human albumin 

30 ("rHA") sufficient to. achieve efficacious delivery; of the lipophilic oligosaccharide 
antibiotic to the serum of an animal while simultaneously avoiding adverse reaction 

syndrome. " 

The present invention provides a composition of matter comprising: 

35 (a) a lipophilic oligosaccharide antibiotic represented by 

Formula I; 
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« COMPOSITIONS CONTAINING LIPOPHILIC OLIGOSACCHARIDE ANTIBIOTIC AND ALBUMIN 

BACKfiRni i^p QEJUEjt flfEunQiit 

Lipophilic oligosaccharide antibiotics Includins for examm* 
evemmomicins, curamycins, avitamycins and flambanycta « .TZ , .„ 

»0 f^f^* 1979 ^ 01 ^ 35, pp. 105-127. -mese lipophilic 

mf^o u T m,Ce Up ° n P arentera ' administration of lipoDhiiic 

oligosaccharide antibiotics: incoordination ataxia later*. « T poph,,,c 

hind ,eg rigidity, iabored breathing, ^ 
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• V ReisCH 3 orH; 

R7isCH 3 orH; 
Rs is CH 3 , CH 2 OH orH 
..... < R9isCH 3 orH; 

Y is OH, CH 3 , or H; 
Wis CI or H; and 
Z is CI or H. 



10 



antibiotic of Formula I; > salt with a lipophil.c oligosaccharide 

15 an™, w« ite si mult aneo U s,y .vo^ al s W 2a5E!ir" "'^ 

20 u , ThG ~ ,^ nti ° n P^es a composition of matter comprising 

<a) a compound represented by the Formula n 

;;o R 5 — O 



ci y^ci n 

OH 



wherein X is one of N0 2 , NO, NHOH, NH 2 , NHCOCH 3 , NHC 2 H 5 , N(C 2 H 5 ) 2 , 



25 



Y . nu u - - OH orH 

Y is OH or H 

R 2 isHorCH 3 
R 3 isH 

R4 'sHorCH(OCH 3 )(CH 3 ) 
and 
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Rs is H or 




(b) at least about a stoichiometric amount of a base capable 
of forming a pharmaceutical^ acceptable salt with a lipophilic oligosaccharide 
antibiotic of Formula II; ; ,. !C n • 

(cj an amount of a binding agent , sufficients achieve 
efficacious delivery of said lipophilic oligosaccharide antibiotic to the serum of an 
animal while simultaneously avoiding occurrence of adverse reaction syndrome; 

and ' . ■- :: ' v 

(d) 0 percent by weight (basis, total weight of said 
composition) up to an iso^smotic amount of a pharmaceutically acceptable tonicity 

agent.' '"' " , • ;.<<•.-,• ■ ..- .v:. ;r? • ..>',. 

The present invention further provides a composition of matter j .; ■-. 

comprising _ ^ . ,. ..... aS; . : k;v . :, \ ?ae\c 

,° (a)! the antibiotic cqra.ppund represented by Formula EI 
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(b) at least about two equivalents of a base (per mole of the compound of 
Formula m) capable of forming a pharmaceutically acceptable salt of the compound 

CnmnU TTT /~\ * <-■—->•—- ' 
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deltvery of. said lipophilic oligosaccharide antibiotic to the serum of »n , ' u, 
^ouslyavo^^ 

percent by weight (basis, said antibiotic of Formula nn uoteS' I ' 

Pham.aceuacal.yaccepfab.e.onlcSy.ager ^'^moftc amount 

5 •-• . ; ; '-* A P refe '™d composition of matter of this invention contain, «i 
following: (a) the compound represented by Formula III J N m!l f r 
recombinant human albumin (" HA") and M Tl " v N - me,h >"9 lucan1 'n6, (c) 

amount of the mapnito, the preferred tonicity agent, is about 35 o we^oh t 
10 percent (basis total composition) ■ - • '° 45 /o wel 9 nt 

I s f d a " amount * * "indiflg agent wiH, a pharniaceutically aLeDtabte 

15 tontalyagent and phatntaceuticatly aocsptable earners as well m**S t 1„< 
such pharmaceutic^ compositions for . resting or preven«ng suslS1^ ' 
, p*2 -^negative ^ ^ /^■•SSSSwhSS. h 
"«ed of such treating or preventing arei also provided. - ^ mammals in 
, ^ , - . ; As a preferre-! form of thefnvention, the-afomsaid phanmaceutical 

0 composmonsaro m^,^^^^^^^^, » 
yista admrrastration to human beings by the intmvenous (IV) mute P ^ 

" " : " -f^**^ invention also provides a method of preventing advise 
reachonsyndrome in animals following parenteral faction of a lipep 2 
ohgosacchando antibiotic represented by Formula I,. II or ffl while simu Loously 

"tr 9 ^ ' n,i ' nfe0,iVe " °' ' ,0 an «** which method 
compnses parenterally administering to said animal an amount of a composWon of 

1 , ; BBIEFDE SCRlPTinNQ FTHFR^itPPQc 

Figure 1 graphically illustrates the progression, with time of a typical 
fe« 

£B£FERRED EMRnniMPf..TQ ' r ™ 

antihint- ' ^ 0PW,te ° ,igosaccharide antibiotics, for example eveminomicin 
ant.b.ot.cs, exhibit useful in^ro antibacterial activity but do not readily form 
compiete aqueous so.utions suitable for safe and effective in_yJvo administration (i.e. 
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. without oQcwrience of aaVerse, reacjionfsyndrome). DMor&bVe'r, .salts of these 
antibiotics formed by adrrjxing-at ^Jeast-about a stoichiometric amount of a base 
useful in this. invention,^.g:..the base, W-methylglucamine'( ff NMG n j do tibt form 
complete aqueous solutions, at usefutpH values. When»said salts' we're added to 
5 water at. useful concentrations pf salt, we observed that only colloidal dispersions <: 
were formed. .. These colloidal .dispersions tended to aggregate, ahd-eventuaily 
gq|led f especially in the presence .of absorbed carbon dioxide artef when the pH of 
such colloidaj , dispersions w^iess than about 9.3; We observeoVthat -cornplete 
aqueous soJutionswere formed byincreastng the molar ratio^OfNMG to trie" r ' 

1 0 compound of Formula in from 2:1 or 3:1 up to 12:1ybut that the: solutiori'so formed 
with.the^?;^ molar r,^tip.had.;an undesirably high pH, wasJiigrUy buffered and was 
irritating. Thus; we observed that parenteralsinjection' int¥fats oPHighe^ primates, 
.such as monkeysjpf an ; aqueous formulation containing 12 moles' of NMG pel one 
mole of the compound of Formula^ pHd not result in adverse ireaction •syndrome 

1 5 . (presumably caused by gelling, ana* precjpitatior* of the compound-oP Formula III) . 
The fomi^Iationi produced irritation upon injection;! which -irritation' fs presumably 
oaused'by4he larg%ampunt ofsNMGibase andresulting high pH at the ! injection site. 
However, parenteral administration, of a composition containing' ©or 5 moles of NMG 
per mole, of^e corrippund-of pormulasltt'gave rise to adverse reaction syndrome. 

20 Surprising, we^ 

oligosaccharide ; aQti|5iotio compound ofrFomaula'IH; a;Specifled amount Of sa specific 
jbasecg.g.^NMQ a^^^ in 
specifie43raojiitf$ provides* : when admixegVwith! phamraceutically' acceptable • 
carriers/iSspeejalty^^^ rnaybe^used "° 

25 safely and effectively^©* in vivo administration c Strrprisinglyv tffe' have found that 

when mo|e of a lipophilic oiigosaccharideantibibtic^ e.gc-, thecdmpound of Formula 
m.was admixed with .3 moles of a suitable base, e.g., NMG, in water arid with 0.027 
moles of human serum albumin, a clear aqueous solution of the complex was 
formed, and the parenteral injection of such complexes into mice did not cause 

30 adverse reaction syndrome i&EUKNgh lasiisl 460 mg of siich complex per kg 

of- body, weight; See Tablet z-< r ; ; ..: 

■ ■'• ' * ,\ e« ;0 As will be evident from the in vivo resialts'summarized' in Table 1 
parenteral injections of the aqueous dispersions of salts, e.g., the NMG salt of the 
eveminomicin-type antibiotic of Formula in into mice and rats gave rise to the ,i 

35 adverse; reaction syndrome; ; When the'aqueous" solutions of oheof the compositions 
of matter of this invention such as one containing a specified binding agent, e.<j., 
human eerqm albumin with the NMG. eveminomicin-type antibiotic' of- Formula III 
salts were injected into the animals the> occurrence of adverse reaction syndrome 
was wholly avoided. . - ^ 
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Table 2 shows thatadverseieaction syndrome can hp r«w.,„ ^ 
avoided by parenfere, injection imo mJtfZ Z^tZZ of 
NMG saits of the eveminomicin-fype ante of Fdnnula m a P ed 

binding agent, human serum albumin, of this invention. ? 
"'" ' . ; . . Ta *? e ? illustrates that increasing the molar ratio of base to tL 
evern.omio.n-type ^o^ l9 ^^^ % Z^laL the 
occurrence of adversa reaction syndrome atTall concentrations tested upon 
parenteral injection into mice. eo upon < 
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., , .. .... , T COMPARATIVE EXAMPLE' - '< r 

ic sr.* .,: •. = -i V r., : -- •• n TAgLET , " iM '"' : ;;; . ] , •', 

5 THE OCCURRENCE OF ADVER SE REACTION SYNDROME AFTER 

ADMINISTRATION OF AQUEOU6 FORMULATION S OF ONE MOLE OF THE 

: COMPOUND OF FORMULA ill: AND OF . . r<;: „. 

en a MOLES NMG WITH AND WITHOUT HSA1 

10 Mice % Adverse Reaction Syndrome? 

(Concentration of m Injected: 80mg/mL) at the following DOSES (MPK 3 ) 

160 S 200 5 320 a 400 3 520 3 - 



15 



20 



m 4 : 3NMG 100. 100 

m: 3NMG: 0.027HSA 5 " 0 0 0 40 

Rats . . *■ % Adverse Reaction Syndrome 

(Concentration of HI Injected: 80mg/mL) at the following DOSES (MPK 6 ) 



gO§ 80S 100§ 16QS 20Q6 300.5 

m: 3NMG 60 100 100 100 100 

m: 3NMG: 0.027HSA5 0 0 0 40 

Footnotes to Table 1 

1. Human serum albumin , „ • 

25 2. Adverse Reaction Syndrome symptoms were observed in the animals within 2 minutes after rv 

3. ieCtl0n MPK fe^ng* of drug per kg of body weight of the mice (groups of 1 0, CF1 , average weight 20g, 
Harlan Sprague-Dawley fasted 18 hours.) 

4. m is the eveminomicin-type antibiotic compound represented by Formula in. 
30 5 . 0.027 moles HSA is equivalent to 9% w/v HSA based on an 80mg/ml solution of the compound 

of Formula III. , t . rtn _ 

6. MPK is mg of drug per kg of body weight of the rats (groups of 5, average weight 1 80-200g, 

Charles R'rver, fasted 18 hours) 
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5 ii/ - c : r Table 3 

Effect' of Cbhcehtrafion of iCtp o pTtiliG Oligosaccharide Antibiotic NMG Salt and Molar 
•' - - ratio of NMG to Antibiotic upon 

5 Adverse Reaction Syndromel in Mice 



Drua of Formula III 


% ARSl at the followina doses fMPK2) : 




(Drug Concentration) 








1 - 




50 


150 


200 


300 


•>■■ ; - . ■ 


in 3 :2NMG 


0 


10 


50 


-— • 




(TO mg/ml) - 












m:2NMG 


0 


20 


100 


100 




(20 mg/ml) 












m:2NMG 


70 


100 








(50 mg/ml) 












HT3NMG 




0 


0 
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20 


(20 mg/ml) 












m*3NMG 
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0 


15 


40 


(40 mq/ml) 












IIP3NMG 






r 100 
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(80 mg/ml) 












m:5MMGtO ? ' 5 :i 








^ 0 




(20 mg/ml) 












H1:5.NMG 






: o ; - c " 




40 


(50 mg/ml) 












m:9NMG 








,.;^",:o'i 
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(20 mg/ml) 












HL9NMG - 
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(40 mg/ml) 












m:9NMG 






' 0 • ' 




0 


(80 mg/ml) 













10 Footnotes to Table 3 

1 Adverse Reaction Syndrome Symptoms observed in mice (groups of 5 to 10, CF-1, average weight 
20g, Harian Sprague Dawley, fasted 18 hours) within 2 minutes after TV (single dose) injection 
2 MPK is mg of the drug of Formula HI per kg of body weight. 
15 3 in is evemifiornicin-type antibiotic compound represented by Formula IDL 
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TABLE 4 

pn SO Valves Showing Efficacy of Compofjtion Containing the 
Compound of Formula III Against Bacterial Infectibhsl in CF1 MiceE 



Organism 3 

S. aureus 85111205 


No;x5 
LD10 

10 


Mouse 
6.3x1 0 9 


A 

9 


B 
11 


C 

2B ' 


D 


S. aureus 78100502 


20 


2.2x1 0 3 


12 


12 


6 




E. faecalis 88032810 


10 


9.7X10 8 


21 


16 


10 


. 115 


E.faecalis 91031103 


1.7 


1.5X10 9 


60 


60 


100 


49 



Vancomycin resistant 



Footnotes for Table 4 

1 Injections were by IP route , .- 

2 CFI mice are Charles' River CFI, ca 20 g while male mice : v . , 

3 a Staphylococcus aureus 851 1 1 203 and 781 00502 

b Enterococcus. faecalis 8Q3280 (Perm.,APH-(3 , )-in) and 91 031 1 03 .. i. 
(VancomycinTesistant) r ' i 

4 PD 50 Dosing routes for drugs: XV for A, B and C; SC for D in mg/Kg of body 

weight '*' ' [n ' 

Drug A is-compound of formula HkNMG:HPSCD in the molar ratio bl 4*3:5 with 
Polysorbate 80 and mannitol in sterile water for injection (SWF1) 

Drug B is the compound of formula lll:NMG:HSA in the molar ratio? Of f:3iu.027 
: and mannitol fa SWIFI ?• ' ? r ' 1 ' ': 

Drug C is Vancomycin HCI intravenous available from Eli Lilly Co.* : . : 

Indianapolis; " '"" v: 
cone 10 mg vancomycin in 1 ml of SWFI). 

Drug D is Amikacin • • 

5. - Multj#e' J of :ofte. 'Ll|J'jbb r (i^^ : ^^^'^^1^% of: iin^iais)-of -organism 
: : V ■ given to' mice. (Ivieaaure of ^severity pfi-tlge infection.) --**.cv 

6. Amount of organism administered to mice in Colony Forming Units 
("CFU's"). 



Perhaps even more surprisingly, we observed that the Minimum 
Inhibitory Concentrations ("MIC") in the in vitro models, and the 50% protective dose 
("PD50") values in an in vivo mouse protection model, of the composition of 0.027 
human serum albumin in combination with one mole of the compound of Formula III 
and 3 moles of NMG (Drug B in Table 4) were essentially the same as the MICs and 



Zagm— 12 . — rr- > 

. PDso.values.fof the.eofnpoand of Formula HWfbV Wof « W , 
compound of Formula IfJwfthHPpCD h Said rtStt^Afc?^^-** 

preferred composition «M*^»«|^S^JJ^ a 
5 vancomycin (DnrgC) andamikacin (drug D y ^° m ?aredto those, for 

antibiotics of Formulas I, II and HI. . , ,,, T^h-^^T^'lf^^*' 

The term -binding agenf as used herein meari* a 
sufficient free highly lipophilic binding sites to «^Str*lr 
..Whillc oligosacchanda antibiote efformulas if, 
1 5 while simultaneously avoiding occurrence of adverse re^l JP$"3 nT" 
suitabie . binding agents include any pro ,a "S^ ^ 
.-,denoedb yitse f,ecuve b inding^ f a % 

SZT" albumln rHSA,) and recombinant hu ™ SSS 

produced as a product from fractions 0 f collected blood Wi,«J , 
» ™<™A mour ^^^ 

Co ^sev,«e, PA 1M26 and ^.«**««^ 

evailable from Delta Biotechnology *No^ 

deoxycholate which is available from, Sigma Chemi^ Co, P 

Louis, MO. 63178 14508, St. 
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. v . TgtQ.tenp.'^Piif^ty. ag€^^a8^UjB#dihdreiii''iM4»an8-cUi agent whibh allows 
'.the pharaiacejUtical compositions of the, present invention to have ah -osmotic 
'" * pressure compatible witiv human serum; LTypicallysultable tohlcit^ agents, Which 
O may be present in the preferred pharmaceutical (Compositions oHfie ? preseVit 
^ 5 invention, include mannitol, sodium chloride, glycine and dextrosei. r TKfc prififed "' 
_j tonicity agent (wheoone is used,) is mannitol but any pnarmaceu'tically acceptable 
9 tonicity ajpen^would also be acceptably- -.<:-. ,r i 1 ' ■* : :; - ry 

^ The term ; "Jso^osmotjc" as used herelmin inference td thVaHibuhrof 

^ tonicity ager)t meansthe amount of the tonicity?agent sufficient to make the ~ 

10 pharmaceutical compositions of the present invention upon admirtistf a'tioh to a 

mammal iso-osmotic with the plasma of such a mammal The iso-bsmbticarnount of 
OQ tonicity agent varies wjtlvthe tonicity agent used and may conveniently be measured 

in accordance, with the procedures described inrf'Remington's Phaifhaceiitical ■ 5 
Sciences" Aft Gennaro> ed r 1990j 18th Edition* Madk Publishing Co., Eastori, PA, 
1 5 ' Chapter 79 entitled "Tonicity, Qsmoticity, Osmolality, arid OsmblanVrpag.es 1 481 - 
1498 at 1498?.1491i, n The iso-osmptic amount of mannitol, th^prefertedtorifcity 1 
agent, is preferably ^^- 35 to 45JK> by,weightbasis~tdtal weight*^ all ingredients in 
the composition.. , . r,-- 'r^Xrwn bi* f '.$h\ - ■ 

. . ,The r bases; found; suitable; for tusa in the'presehf inVehtiort an§ those 
20 whiofj ijfpjrm. phai^§qeujtk^ 

'.^ibjQ^^^orrh>i)as I, II or B^and include' suitable torganie %hd inorganic bases. 
JSu^l^ 9(spilc bases Include primaryt secondary arid tertiary-alky) amines, } " 
aikanolamines,^ ainiries. o: ' 

Exemplary organic amines ^include- the. pharniaceutteally ac^eptstole bases c sdlected 
25 form, chlojoprocainey procainerpiperazineitglucamHie;: N*methylglucamirier N;N- 
dimethyl glupamine ethylenediamine, diethanolaTnihe,>diis^pr6pyiamihej * - 
diethylamine, N-benzyl-2-phenylethylamine, N-N'dibenzylethylehedtamine, choline, 
clemizoJe, tris(hydroxymethyl)aminometnane t ;Or Drglucosamihe\ c The preferred 
Organic bases include N-methyl, glucamine: ("NMG"); diethanolamirib;" and 1 '"' 
30 tris(hydroxymethyl) aminomethane fTRIS?). Use of NMQ in this invention is more 
preferred. , The suitable inorganic bases include alkali metaJI hydroxides such as 1 
sodium hydroxide. ; The basesfound useful: inane preparation of compositions' of vi 
matter of the present invention produce aqueous solutibris having a pH'of at least' 
about 9.3. Lysjne -foj-ms aqueous solutions having >a pH of less thari : 9.3 and tfius : 
35 lysine is npt a suitable base for the present invention. ^Divalent metal hydroxides 
such as the alkalii^ earth hydroxjde.s,?calcium hydroxide' and Baflum hydrbxia'e did 
not form aqueous- solutions fOf ■ the lipophilic oligosaccharide arftibioties" of Formulas 
I, n or ni in the presence of a binding agent having a pH of at least ab6UtU3 and 
were unacceptable as bases for use in the present invention. 
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m U ^mA^mAbo^mmom^c amount" as u^d^ ■ 

cornpoundsof FoiTnulas.I and II wherein Rc m th _ . • Forth© 

acceptable base., of this invention is at least aboTonl £E P"™"^ 

- ,» base, ^ m ^^Z^^lZ 




i 



andfor the compounds ofFonnuia UI there are *ree acidic phenolic hydrogens per 
mole of such compounds, the stoichiometric amount of base "nbuhM ■«,- ? 

oftbe phamtaceuhcallyaccoptablo bases useful in this invention For X IT m 
o^psapchahdeanttootiosofFomtulas ..and l^in " , 

" A^v ' • - ~ u -i 0 h.r-.i ' - • - 



<-i p ■ ■ » \ , -? K i> • ( 



and those , of Fpmula m.it .is preferred touse.about oneto 6-moles, and it is ntore 
Purred io s use abopteo ,0 3,5 moles and-most prefemsdtaeseabouta.oaToL 
f 'Wnaceuacallyacceptabletese sucbas NMG ,0 maintain me pH Tan 

SMr^ about 93 as opposed to EST. 



selected gJ£&.*9#***Bi**** «*Mop .*.u«rt h**,:*™, 
selected lipophilic members of the ormosomycinfemily of antibiotics; more ■ 
particulariy flambamycin, the eveminomians,^vemN,mioin-ty P e.antibiotics " 
curamycn and the avilamycin A-N antibiotics. ,, 8S „,, .,. , , . .. . , ' 
<W " ambamyoin a 'WhiNc oligosaccharide antibiotic produced!* 
mmmm&lmmmsm&.DS 23230, whose stntctural Formula is that of Formula 
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> ; I wherein Rj =r=R5=H, Y=pH i; Pa=(X)GH(CH3)2, R3=R6=^R8^Rb=CH 3> R4=COCH 3 

q r ^jnd VV=Z^GI is. disclosed by W.D.OIHs in pT&trahedrbri^ H(1979) r gg, 1 05-1 27. * 

O . Curamycin Ms -a fiambarriycih ahtibFatic 1 (hiving a structural Formula . 

represented by Formula LwhereimRi, Rsi'R* Rs.^6, RV, 1 R J 8, Rg,' f W ano* Z'are the 
§ 5 same as forflambamycjn except R2=COCW3 v andYfeH.^ See O.L. Galamarine etal. 
2 . Tetrahedron ^ 961), IS, 76 and V,. DeUlofer elkl:. AnalWsf de Quimina (1'972),1sj3, 

$ 789. ' ;u. '• • "' " r "• r; - ;V:C '•" 

^ :; Avilamycin A*N antibiotics are lipophilic oligosaccharide antibiotics 

CO .- isolated from an antibiotic complex produeed by-c'ultures of the organism 
}q 1 0 Streptomyces viridochromoaenes . NRRL 2860. See 1 J,L. Mertz etal The Journal of 
Antibiotics (July 1986) Vol 39 (No. 7) 877-887. The structural Formulas for the 
avilamycin A-N antibiotics are represented by Formula ^-wherein, Ri=sR 5 =H, Y=H, 
R 2 =COCH(CH 3 )2, COCH3, CO(CH 2 )3CH 3 , COCH2CH3 or H,'R3=CH 3 , R 4 =COCH 3( 
CH(OH)CH 3 or CHO and R 6 =CH 3 or H; Rt=CH 3 or H; R 8 =CH 3 , CH 2 OH or H; 
15 R 9 =CH 3 orHandW=HorClandZ=CI. 

■_ 0 •■; The r everriinomiciri Shtibfdtfcs • usi^uf'iift 'fate invention include the 

. eyeminpmicipsjBf G and f> isolated frbm the antibiotic complex produced by the 
f . organism: Mcromonospora carb^ngcea var.' carbonacea NRRL 2972 and a variety 
thereof M. carbonacea' var, aurahtia&a NRRL 2997 as described in USP 3,499,078. , } 
20 The eveminomicinrderiVatlves haViHg ^itosf h^rak^oh Of amino moiety in 
place of the moiety in eveminomicins B, C and D may be obtained by reduction of 
the nitro moiety in eveminomicins B, C and D in accordance with the procedures of 
USP 4,006,225. A preferred eveminomicin is N-acetylaminoevenilnomicin-D and is 
represented by Formula II wherein X=NHCOCH 3 , Y=H; P*=CH(OCH 3 )(CH 3 ); 
25 R 3= R 5 =H and R2=CH3. N-acetylaminoeveminomicin D and its di N- • 

methylglucamine salt may be prepared by the procedures of USP 4,129,720 which 
disclQseS:reduction of the nftro moiety of eveminomicins B, C and D to produce the 
.aminoj derivatives which are subsequently converted into the N-acyi e.g. N-acetyl, N- 
alkyl^e.g. NH(C 2 H 5 ), or N,N-dialkyl, e.gVN(G2H5)2, derivatives. The preparation of 
30 the N-acyl-N-hydroxylamino eveminomicin B, C and 1 D derivatives arid 

.pharmaceutically acceptable salts thereof are also described. The preparation of 
• 1 Eveminomicin 7 represented by Formula II wherein X=OH,Y*H, """" " 

R4=GH(OCH3)(CH 3 ), Rs=H arid R2=CH 3 is disclosed by A.K. Ganguly et al. in sL 
Chem. Soc. Chem, Comm . 1980. 56-58. - - 

35 The "everninomicin-type" antibiotics are those lipophilic K "* "" 

oligosaccharide antibiotics represented by Formula II wherein X=N0 2 , NO KJH2, 
OH, NHCOCH3, NHC2H5, N(C2H 5 ) 2 , NHOH or H, Y=OH, R 2 =CH 3 or H; R 3 =H, 
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R4=CH(OCH 3 )(CH3) or H and 




The compounds of Formula II wherein X=N0 2 or NH 2 v = OH 
R 2 =R 3= R 4= H t and R 5 = 



OH 

h I H' 




are isolated from an antibiotic 13-384 
comp ex produced by fermentation of the organism Micromnnncp ^ c^rbonacea 
var^to NRRL 15099, ATCC 39149. Antibiotic components 1 (Fonnula n, 
X=N02 and Y, R 2 , R 3t R 4 and R 5 are each defined as hereinabove in reference to 

T^Zlt 3 ^ an *< 5 ^ H ' X=NH2 ^ Y ' * * defined 
r 7 ^ ^ OVe " ^ t0 ant ' bi0t, ' C 13r384) dlSC,0Sed h USP 4,597,968 and 
4,735,903 have the structural Formulas disclosed by AK Ganouly et al in 

aetgrp^s (19 8 4) Vol. 28 (No. 1) p 83-88. The eveminomfcin^e^biotlcs of 
Fonmula n wherein X=H, NHOH, NKCOCH3 and acy, and alky, derivatives thereof 
are described in USP 4,622,314 and 4,767,748, 
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The preferred compositions of matter of this invention include 
compounds of Formula II wherein R3=H. 
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The most preferred everhinomlcin-type antibiotic is named 56-deacetyl 
57-demethyl-45-0-de(2-methyl-1-oxopropyl)-12-0-(2,3,6-trideoxy-3-C-methyl-4-0- 
methyl-3-nitro-a-L-arabino-hexopyransoyl)-fiambamycin 56-(2,4-dihydroxy-6- 
methylbenzoate) having the molecular Formula of: C70H97NO38CI2 and the 
molecular weight of 1629 and is represented by Formula m. 

The preferred compound of the Formula HI may be obtained by 
fermentation of Micromonospora carbonacea var. africana NRRL 15099, ATCC 
39149 or, more preferably, by an improved strain thereof, obtained as hereinafter 
described. ..... .... . •• • -• - 

Utilizing the strain SCC 1413 of the culture NRRL 15099, ATCC 39I49, 
the preferred compound of the Formula in may suitably be obtained by the £ 
procedures outlined in Example I of USP 4,597,968. In a specific example, in 
accordance with this procedure, the initial stage inoculum for the fermentation of 
strain SCC 1413 was prepared by transferring 2.5 ml of a frozen whole broth of 50 
ml of the germination medium in 250 ml Erlenmeyer flasks. The germination 
medium consisted of beef extract, 0.3%; tryptone, 0.5%;dextrose, 0.1%; potato 



wos&zMi — — a* :— 

18 * PCT/US97A22518 

stanch, 2.4%; yea^xtract; 0.5%; ana calcium catenate, o:i>% The dH of 
med,um was adjusted-*^ priori steril^on. The fla ks v£rS*f2 30 . c 
on a gyratoiy shaker a. 300 for 48 h6u^ For me second stag 2 
MerErlenmeyer flasks containing 350 ml of rte same medium were SSd w» h a 
- 5 ™ vol ™«f he firststaga germinafio'n. Tn^hdWons for^riw^* 
same as before, A third inocuium Stage was empioyed.foraii stirred, Tnk ? * 
fermentations and was prepared by a 24 hour incubation of the culture under ,h e 
same conditione as employed for the second stage. ! «"«uro under the 

10 Laboratory Fermentors in a fermentation medium containing yeast extract 0 5%- 

" 0 T ^calcium c a ^ 

0.4 and cobalt chlonde, 0.24 mg %. Tne pH of the medium was adjusted to 6 7 
before station and to 7.0 before inoculation. The third stage inocC^ 
was used to tmtiate the fomentation which was conducted at 30«C with 0 35 w^ o f 
15 air and 350 rpm agitation. • ■ ' ■ "'3 s ^ of 

- During the course of the fermentation, antibiotic production was ' 

aymu&209P (pH of the agar 7.0, ^l^mMzuM ATCC i<^.^JhSw 
8.0). The growth of the producing organism (packed cai, volume ,. pH and £££ 
20 -oxygen levels were also defined either WemHttan,^ or 0Mta^£*£ 
of a typical 10 iitertank fenr,entation is illustrated in Fig . t. rK'.^&fi&W*" 

ATCft^i^ WehaV f d ! Vel0Ped anilt, P ro ^ strain from SCC1413, NRRL 15099, 
ATCC 39149 usmg standard mutagenesis agents and obtained strains produclna 

25 « * •""•""•MP* antibiotic compounlllf 

25 Formula m. In a specific example, ;the pa.eriV*riain SCC 1413: NRRL 15099, ATCC 
39149 was exposed to an amount of the mutagenesis agent. rt-hitrosbguanidine 
(NTG) sufficient to kill 90% of acultureof SCC 1413. ATCC 39149. NRRL ,5099 
Friteen hundred surviving isolates were examined for enhanced biological activity 

30 rrj-^ff 8 and£ ^ , ° *•«"*•*•** 'Elates exhibited improved 
30 pnaiuction of, he desired an.ibb.ic of toimuia ini The test pnxedura employed to 
determine enhanced activity was as follows: Sihgis'coloriy isolates were ' ? " 

fr,' '"A 8 ' !" beS 00ntai ™ n9 10 m ' °' 9emimi0n memi0 < ^mple 1 6f USP • . 
4,597,968 and shaken at 250 rpm on a gyratory shaker at 30° C for 48 hours 

Fermentation studies were initiated by transferring 2.5 ml of the seed to 2s6 W 

35 Erlenmeyer flasks containing 50 ml of fomentation media and incubating at30"C 

for 96 houwat 250 rpm On a gyratory shaker. The antibiotic obtained followinq 

feirnentation was th'en assayed for improved antibiotic production by assessing the 

activity against $. aureus , and F^cali.and isolates giving improved yields ot the 



I 



WO 98/28011 19 PCT/US97/22518 

desired antibiotic were identified. The resujts for a representative improved isolate, 
fidsi^nated herein' as strain^ SCC jj^l, jE^jglveain^Jcd^s.-j 
g 'iL ' \x .:: ,c..'.- ijhe foregoing straih-developraent procedure was repeated by:;, 
m subjecting the representative improved, isolate, SCC I63l t further. exposure to 
^ : 5 MtG, again in an. amount sufficient to kill 90% of the culturesjpjlowed -byselection of 
< the Isolates on agar plates containing 150 pg#nL of evernipemicin Pg isolates giving 
<? enhanced production of the,desired antibiotic were again, selected by (assessing 
^ biological activity thereof against S. aureus and E : coli . Qne.such isolate?- herein 
H designated strain SCC 1756, was then utilizedto produce ,the preferred antibiotic of 

LU 10 Formula III. ' V ' J~. -■■■■>-. -. ■ ? «, v" : .ciau+s- ••: 

Further, NTG mutagenesis of SCC .1756 yielded o ; ur currentiproduction 
strait SCC 2146.^ '~ -( . f .-- . ,, T ^ c . ..^crs \bCx tv>. wC 

In the foregoing . mutation procedures,- the protocols for both* studies 
were as' previously described hereinabove. For the latter two, mutation studies, 
15 fermentation broths were extracted with ethyl acetate and the .concentrates were 
chromatographed on Whatman JJ£<ppj= thin layer plates jn^a splvgnt system 
consisting ot^or^ii^:m^ti^^ (9;,1 v/y) foliowed. by r bipaujtography against §. 
aureus and E. coii to "confirm the prpductjon of ali oompjonents of.thecartibtotic „ 
bomplex. J T6^ollow.ihcreasedl|te"rs oj trie pomppund^of, Formula |H,-thin; layer plates 

20 werejexamjrtea by using i .ttu^, Sjbtinrj^|^|pBS^ ^^-^^fKil^VrfsdSlt^^^ ^^■'OCWr- 9fBCl qwantitating:: 
' me" Hiigher producing extracts by y^ng .HPLCJL. Cpmbipedjtef&are , defined: as .the 
sum of the compound of Formula m (antibtoJtic i^3§4, ^omppnen$ 1 of USP 
4,597 I ,9B8) and the nitrosq .aj^aiog..pf,8a^.c^mpx)qfErt l ^ le^ antfoiotic,13;r384i 
■ component 1a.^ ^. r f . r . v ~.,._,, ,:,^ .. r r .., rA .- : , onnofSio st tr r,oj£;v. csvo 

25, . ' .". '^'r'i^y/p'bseiva^^.indical^d that although thpr parent strain SCC 1413 
" grew rapidiy at 34*C, antibiotic^ was lower. 

This pnenomenpn was investigated ,as a means.of fermentation optimisation; ; , 
Results of the temperature study indicated thatoptimal prqducjypn^as obtained 
when the temperature was lowered from 34°C to 30 o C : ,aftef, 24.rhours ; ofjinoubation. 

30 All subsequent work in stirred tanks followed the protocol : of .incubating the . . 
fermentation at 34*6 for ' 24 hours, followed by lowering thejemperature-to 30^C-tor 
the duration of the feirnentation run. . !( . c . r .-roc cvc.-i -".fr - ' 

Media studies, were conducted in conjunjctiqn, with the isolation of the 
improve?!, production strains. .Carbon and nitrogen squrqe .substitutions -were 

35 investigated as well as the addition of minerals and other complex nutrients. 

Replacement of c t asein .hydrply^ate by.either.nieat or r fish peptone and substituting 
potato dextrin (PDP. 650) for soluble starch enhanced antibiotic production using 
strains SCC 1413 and SCC 163.1. Subsequent enhancements in the production of 
the compound of Formula III were observed with the addition of corn steep liquor 
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and nickel ( D ) chloride in stttdiei with strain SCC 1756 The currant ^ « 
fermented media (41,1/2 H^^^J^^^ 1 ^. 

meat peptone, 0.6 weigh, com steep liquor. 0.5% vo,., nickel chloride 7 5 *\ t« 
M; and catetum carbonate, 0.4 weight %. Tfie'pHdf the medium was Z^ o R \ 
before the addition of calcium carbonate Table 6 show, » JT 
for stains SOC 14,3, SCO 1631, SCO 175 " ^SSTh J^f. 
**. (50 m, of the curreri, production medium in 250 ^ ~ 

parent, SCC ,413) is clearly demortstrated. Titers of 555-750 ua/mi /« lm ft u 
oomp.und.of Pormuia m and the nrtroso derive JSKS^S in 

z: scci:js^ ,hee r medium * - - — 
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]^LE5 if >, v ,~ 




....... - - • c ** eno:, v . . '"• 

Showing Zone sof Inhibition (mmj on A gar- Plates! 




' UdlL f '/ 1I2Q 



S. aureus pH 7 



E. coli pH 8 



.1631 28.7,28.7 22.0 20, 17.5 

1413 - 28.7,28.7 19.0 12 H 3 , 12H 3 



1631 28.1,28.8 23.3,23.1 14.8 C2, 15.0 C* 
1413 23.8,23.1 20.5,19.8 12 H 3 , 12 H 3 

1 . Duplicate Determinations Where Appropriate 

2. Clear Zone 

3. Hazy Zone 



TEST 2 



Strain 

see 



S.aureus pH 7 
Undil. 1:20 



E. colipHS 

Undil, 
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. ': -t ?r.. : '--nr?:o-::.-;r i '.v'' ; Table, 6 — -, ^ 

Strain, l1 ^ C °^n 1413. iflai 1^ ,, 20 

JDd Nitroso Analog (1A) Th*^ ^ ^ 



Culture 
SCC 1413 
SCC 1 631 
SCC 1756 
SCC 2146 





3:.' 


8 




4 


18 


.17.. 


v 16 


33 


39 


85 


124 


100 Liter 1 


Table 7 
: ermentatinns nf c 


5CC2146 



. A/l edia 
41 

41 + 1/2NI3 

41 + Ni4 
41 + 1/2NI3 



105 

135 
"55" 
150 
100 



315' 

170 
500 
575 
650 

470 



420 



4l*1/2Ni3 130 
15 Footnotes to Table 7 

"}' ^ e ;evemrnomicin-type antibiotic ot-Formula m. 
2. The Nitroso analog of the antibiotic of Formula in 
3; Nickel concentration (1/2 Nlj = 2.5 x10^ 
4. % Nickel concentration Ni ..= 5 x 10-% 



555 
725 
750 
600 
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The isolation of the lipophilic oligosaccharide antibiotic complex 
containing the compound &t Formula m^and the nitroso analog thereof was 
;accotnplished byjy§e ofihe procedures of Example^ <3^HJSP 4,597,9687 The 
fermentation broth_was' adjusted tapH 7-arki extracted r tv^icewltrfa volurne of ethyl 
acetate two times the volume of the fermentation broth,, The combined ethyl acetate 
extracts were concentrated and the - amounts of the"6ompbund of Formula III and the 
nitroso analog thereof were determined by HPLC. Tfie nitroso analbg toks 
converted into the nitro compound of, Formula HI by use of an oxidizing -a gent such 
as tertiary butyl hydroperoxide (t-Bu02H) with vanadyl acetylacetonate dissolved in 
an aprotic organic solvent at room temperature. The course of the reaction was 
monitored by, for example, HPLC. The reaction mixtqre was quenched with: 
trialkylphosphite and'the crude product was purified by standard chromatographic 
techniques, e.g. silica gel column chromatography (acetone/CH2Cl2) or a column 
containing a polyhydroxyvinyl polymer such as Fractogel (Toyo Pearl) available from 
Toyo Haas, Philadelphia, Pennsylvania. 

The pharmaceutical^ acceptable composition of matter of this 
invention may contain, In addition tQ.^an^anjibi^tic o^Formula I, II, HI, (b) at least a 
stoichiometric amount of a base capable of forming a pharmaceutical^ acceptable 
salt of such antibjojics-and (c) ^/%^^§3,fi , 51^.^^^ cr,f * 3 a 9©nt» preferably 
recombinant riuman'aibum^ (d) 0 weight percent (basis total weight of the 
composition) to about an isx^ntotic a&oiMa of 4j>rj^adeuWa% acceptable 
tonicity agent and pharmaceutically acceptable carriers. The preferred ^ 
pharmaceutically acceptable carriers'Ynclude sterile water for injection and others 
that produce pharmaceutically acceptable compositions, i.e.p compositions which 
when dissolved in a pharmaceutically acceptable carrier are substantial!y,free of 
visible particles. 

. - ■■ / . i 

RIOI OfilCAL ACTIVITIES ... . , , 

We have surprisingly found that the preferred composition of matter of 
this invention, comprising one mole of the compound represented by Formula III, 3 
moles of NMG and 0.027 moles of human serum albumin, has substantially the 
• same geometric mean MIGs- (GMM) aga1r^^aifou ; s^c^e|ia^tl ¥u|s^antially ; the- • 
same serum protein binding values as the compound of Formula III per se, It is 
expected that all the compositions of matter of this invention will behave similarly. 

The in vitro antibacterial activity tests were performed via conventional 
agar dilution methods in Mueller - Hinton agar. The GMMs for the above-listed 
preferred composition of matter of this invention and for the compound of Formula III 
were determined against various bacteria, e.g., gram positive and gram negative 
bacteria. The term "susceptible gram positive and gram negative bacterial 
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''"'TT m8anS 3 °' 9' am P° si '^ bacterial infections eg 

tWhn-^stenl and methlcillin^sceptible staphylbcoccl, vrniou; s£i ns0 f 
areptococc, and enterococci and some gnu ne^bactenaJ iflSoS 

5 .« poteR( ^ vanco my cin, , ga Lt b0ttl me Sn ST" 

. WW The compound of Permute m also had good activity (similar to &uT 
vancornyc.) agaW Eate^^M and^, eto ^,,Il„, 1m „ 

10 (MICs, > 128 :(igtal) ^ good activity [MICs, < O.Spg/ml) against various sLns of 
^S"^ 6 ^ of "m was vs-y dctive against Bor^T 
^mmi (MICs. * 0.49 ng/ml) and I^Ma HaUntf*** L^obkcheae 

sat? but was ° n,y s,m<y ao,ive a9ainst 9ram -^ a,ive ^s?> 

15 gOOnotal). No cross resistance with other antibioticswas observed 

20 « ? "° ^WrWN mt^^W had good activity against 

:^ a ! ^ ? c ! o.f 9ltowlng.IV a^.^tjon;(3a«i S /kg) of: the ^m^tihd of 'Fdmiula in 

wS!^f P ^ S ^ hlS " ^ leV9?S Wem ^ ^ rat^ (peak about 90 ug/ml) 
WI ^^top0; serum -.t»..hflW^ . v ^ V i:-: : .=b:iA ; ; . : , 

25 • r 3u< The pharmaceut^ 

Jm f W expectad t0 *• aotr,e agafnsi the abov^^sii^ptlble^erfe as 

30 k , ? ^ BaSed0n ^^^ 

hummMrl, iesjoneMpne^^ we expect thatihT 7 " 

humans against Lyme disease and legionaire's disease. ~ 

as c„c, ,k, ^ Pr8Sent lnVenti ° n Pr ° VldeS 3 method ^ treating or proventing 
35 susceptible gram-positive and gram-negate bacterial infections in animals by 
administering to such animals especially man afflicted Wfthc Suc h infections an 
amount or a pharmaceutical composition of the compositions of matter or th.s 
invention and a pharmaceutical^ acceptable carrier therefor 
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CL . ^ „Thecofgpjositlgnsp^^ttef of this inventtoft^ay ge ebmbined with any 

§ pharmaceutipaJly acceptable ^Ggrwj p.g,,jjorv?tonfcjsiiiitactantsi sterilized water, 
yj aq.uepus ; .eth^nol, vegetable oils,* or.polyols, e.g^ polyethylene 1 glycbls-arid propylene 

g| . , . glyjpol and administered orally, parenteral^pr toplcaliy.in k 1 tonety^Hormulations. 

2 5 The. use of sterile water fpr injection as a carrieris pfeterred: "The i sterile water for 
§ injection may optionally contain pharmaceutical^ acceptable substandes, e.g. 

< sodium chloride, potassium nitraterQlucose/mahnitol- dextrose! sorbitol, xyfitol or 

H buffers such as phosphate, acetate or citrate as w@ILas'preservativesi A ^ y h 

LU the compositions of matter of thtslnvention ■ are prepared by admixing 

03 10 a lipophilic oligosaccharide antibiotic of Fo^ 

stoichiometric amount pf a base capable of. forming a pHarmSceutical'ly acceptable 
salt thereof in a suitable sojventrslich as water and With a specified amount of a 
binding agent, fpr example humart serum albumlh. The order of admixind/is not 
critical, but preferably an aqueous solution of the. specific binding agent is admixed 

1 5 with the base or< alternatively it may be added after the base is admixed with the 
lipophilic oligosaccharide antibiotic and a tonicity a^ent such as mannitol. The 
formation of the aqueous solutions may take place at a ^temperature between 2° and 
25^C. .The aq,uepus,solution so formed is filtered teprbduce a clear aqUe^bus 
solution of the compLex: which mayi feer evaporated Or" preferably : fre%ze-dried to form 

20 . ^e-cpmpositipnSjOf matter of this ihventiortjft tbS&rifn'.dP'a lybpHilizecPpbWder which 
is readily reconstituted by addition of an amount of a pharmacebtfdalfy acceptable 
camerrsucb as c sjerile water for; injec^ori'.^The^ham^ acceptable non-ionic 

surfactant e.g. ,poly#orbate*80< wfoenaused, would be: added°tb the aqueous solution 
before filtration and lyophilization. Alternatively, the ^ueoul* sbWon may be 

25 frozen. jt^awed. and; thereafter filtered before as^^a^ ari tntravenousIV 

formulation, jlt-is^spec^ teatuce^ft pharmaceutical 
compositions pf.^ ; .present invention yet contain about 

0.006 tp -about Qj.O&mele^prjte^ Q;02f . mote of human serum albumin per 
mole of a compound of formula I, II or III. The discovery that pharmaceutical 

30 comppsitionsdJsefuLfor safely andeffectively-delivering lipophilic oligosaccharide 
antibiotics to the sewmjtf animals afflicted wttftjsusceptible bacterial infections, 
especially, susceptible grampositive and grarrV negative bacterial infections, could <- 
be prepared by use of such a small amount of human serum albumin is particularly 
unexpected,, r : -q~ ':• & v, s \s.-< ' - - 

35 v r It is believed that-even 0.006 moles of recombinant human serum 

albumin per mole of compound of formula I, II or III (substantially free of fatty acids 
and other impurities) will also.be effective in the compositions of the present 
invention. < . '■' ■ 
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For oral administration; the compositions of thk im£n« 
compounded h the fom of ^ o^^^^W* 

capsules may contain sue* extents as starch or lactose- tauiH h 
coloring or flavoring agen^TSpicai preparafcn^ "Sntl r™' ^ 
hydrophobic end hydrophW olntmente or Sffi * °' ° reamS ' * 
lotions as wel. as pessaries or powdeS Sffi * T*" 0 ^ 
water, oils, greases, ^ are 
dosage forms, are usuafty liguids soon as soluS SS^^S?* 
earners being sterile water, saline solution and 5% by weS ose ^ 

The dose to be administered In anv Darffriii'a>'^« A »A< 

mammal such as a human being being treated, the susceptibility ofth«wZ 
organism to the lipophilic oligosaccharide antibiotic, the X an 2T«! 

« orniula I, n or m administered is from Sboui t.0 mg toibout is , 
"^weight; preferably about 3-5 mg per Miogram SSlS 
usages. The specified dosage is left ,o the discretion o, L p^one ^o IT 
take .nto consideration the ago and sex of the patient as well as innate • ::: 

poss,ble to include olher pham,aceuilca.,y active ingredferifs in Ihe s^gj 
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an I* A 100 liter fermentation of strain SCO 2146 of Micromohh^ 

fS^f ^ T NRRL 15 °"' ATCG 39149 ^LdeacS 
heremabove, was conducted in accordance with the procedures of Example 1 B of 

and the, th a fermentation was conducted a, 34-C for 24 hr followed by iowSe 

35 oT, ,0 3 °° C ** dUraBOn °' *» fe ~ 0 " ™- U, to inSS 

S^T f °' A ^"^"agHa«on rates wero, 0.35 vvmlnd 

350 rpm, respectively ; ™ 



i ■ • 
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Glucose .... f2/o .(weight): , , . 

•; . ^DP^dodrtn .4^0%: (vyeiflht) r , • 

Yeast Extract 0.5% (weight) , - ^ • , r •;><:. 

: Meat Peptone Q.6/o (weight). . c ,.,r ;=,c/x 

• Corn Steep Liquor 0.5^o, (vojume), V( > o; - r; 

"Nickel Chloride* , 2.5Xl6" 6 M ; ; T ,, - 

Calcium Carbonate,, .. 0.4% (by weight) , /; 

Tap Water q.s. to give, ,1000ml .. . . : ^ ■ 

isolation , ... . „ c t - . • • : . i- \. ' 



0 



Extraci the fermentation broth of Example 1A twice with 200 L of ethyl 
acetate. Combine the ethyl acetate extracts and concentrate to provide a 
concentrated antibiotic complex, containing a mixture of the compound of Formula III 
arid the nftroso analog thereof^ 

: EXAMPLE 2 ,. ;iV !0 ,., , ,, t? .,,-.. ' - '• 

A) To 919^ qf ^ antibiotic pomplex produced as described in Example I 
and containing 294g (32%) of ^^ure jof 3,4 nicies o^he n^oso analog to,one 
v mole of the com^ound 'of l^^ltfl^^Mtain^^ acetate ' qf 

avafiabi^^ t0 
the sc-formedr^ «0 of vanadyl 

that 0.15 eq of van^i acetyiacetonate was added over 4 hours. The reaction 
25 mixture was immersed in an ice bath, and 203 mL (0.5 eg) of triethylphosphlte 

(C2H50)3P was added thereto. Tii^so^omied reaction mixture was diluted with an 
equal amount of ethyl acetate while keeping the temperature of the reaction mixture 
at < 30°C. The diluted ethyl acetate reaction mixture was;washejj | twice with water. 
The aqueous layers were saltedano; extracted with ethyl acetate- /The combined 
oigahilxfecfs^edried overMgSCM, filtered and concentrated., The ^-formed ; 
residue' "was dissolved ia a minimuni amoyntof acetone and^recipitated into 7 L of 
:'l.:9 (v/v) : ^ 

under^u^and to give 92§g containing,. 30% jPZSg^qiJhe nitro compound 

ofl^^iani^ , , T:6 : e.-, tc -o- ••■•>■-''' - •=■*■•■'••■•*" J' 

35 " iJ " §) !The residua of Example^ was purified on 5 kg of silica gel in a 
column! The column was eluted with 12 liters of CH 2 CI 2 containing successively 
10%, 20%, 25%, 30°/ , 35% (v/v) of acetone. The appropriate fractions were 
combined 'and concentrated at < 35°C. The so-formed residue was dissolved in 
acetone and precipitated into 10 parts of 10% ethyl ether/hexane. The product was 
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,5,, and found ,o "MR and MS ? 



EXAMPLE3 



10 A 

42 Oa of N rti Ch !T US SOlUlion obn,ai "i"9 58.3g of manitol (USP and EP) and 
42.0g of N-methyl glucamine ("NM<S") USP and BP was p ! « ihM „ r , 

forme*so.ution waa-fPte^ffflad f^fe^* ? 

-—ionoffhepowderto^ 

aSXr USP was 
aaaed to the freeze-drietf peviderr ' es«v to : • ck mis,.-*-*.* , ',<r was 

^ e ^«^e«eetwoa<lriiini S f^i 0 hofWphanTiao , euti ca i 
composition of olear aquaous^lOtfSinSWMficMfi^ S 

acoondance with the prooaduras of .his ^ 
> models by re consttutfng the lyophilized powder w^^2SP7° 



composition^ ^ C6d t ^ ^ «c&fe ^ 
composrtto^'Gontaining recombinant >ruman albumin" 7«tt*A*\ kW^^'V.k 
30 an equivalent amount of rHA. fc c - ! ^ with 
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40 



'■w.#.V»-« ;T »u..,.^ 0 ^ j( . lJ _ #v ^__._ i _ w _. i _ _ _ 



; EXAMPI-F-4 

«o provide a solute wM, a final volume o, 20 mL oontaini^o ml™ Z 
compound of Fonnuia 111. The moiar rauo o, ,he three componentewTre" mo,e of 
•he compound of Fonnula H, to 3 moies o, NMG to 0.006. 0^2, 0.018, 0 0 2 Tl 



'.. • ■ ^098/7,8011 29 f ' ''iCBU&fmSi* 

»> ' '•- '' •-' *' ' "~~ "... ■ 

g . . 0.,03 mqles of .^SA. .I^e solutions^o formed wereifHtered'ancj used for animal 

OJ • >,r.- : --- (./•:••... r: Lf.;:3tc ^ ■•■ 

ffl ■ - EXAMPLE 5 ■. ; ' c ' 
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^ for the studies in rats and mice summarized in Table 1 . The procedure of Example 3 
< was followed using the following ingredients in the listed amounts: 

W Ingredients . mg/Vial , & % W/W1 



Compound of formula DI 200 , : 33.5 : 

NMG US and BP r / , r :- : 72 ; . £ .fir 12.1 

HSAUSPand EP v , , , 225 K ; u 37.7 

Mannitol USP, BP and EP v 100 • v- ' : 36.7 - 



Water for injection USP u -, f sublimed ^ 3 -i i 



- . .. . , 1 > a: 

ingredients, . . S5 . ->■■■*&:{;■. r-. ■ J *• '.-ova j : >" : - : 

The molar ratio of HI:NMG:HSA was 1:3:0.p27 « v :i ; i ^ 

The reconsituted solution was not iso-osmotic but use of a total of 200 



15 ^m- or 



Jikely rendeLthe solution iso^sn^otic* ,.c : 



Dfc- 



; t . ;. ; examples b-;-^ 3 * ^ - 

' „ ' . , , This example to in 
20 fable 2 and containing 2 to 1 0% W/V based of a solution containing 80 mg/mL of the 
compound of formula m. The procedure of Examples 4 and 5 were followed to 
prepare a solution containing me compound, of formula HL NMG and HSA in the 
molar ratio of 1 :3: 0.006 to 0.03. 



:.W<MWtf280Ii 



30 ~ r 

Human serum albumin 

Y H ft A ) 

mg HSA per 200 mg of compound 
of formula ni , ; . ~ r . 

mg/mL per 80 mg/mL of m 
% w/v/ based on 80 mg/mL 
of the solution containing III 



Broad Range Studied 
50-250 

0,006-0.03 
20-100 
2-10% 
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EXAMPI P 7 ' 

win, th Thi ' eX ^ m|Sl9 Prides compositions which may be prepared In accordance 
STbST " °' eXampte4ha ^ * * * in compost 



15 Ingre dient 



Compound of Formula III 
NMG, USP and BP 
HSA, USP and EP 
Mannitol, USP, BP and EP 
Sterile Water for injection USP 



20 



25 



... .,30, 



Ingredient 



Compound of Formula III 
NMG, USP and BP 
HSA, USP and EP 
Mannitol, USP, BP and EP - 
Sterile Water for Injection, USP 



Broad Range 
Mg/200 mg . of III 

200 

48-144 

50-250 

200-400 

sublined 

Preferred Rang e 

Mg /200 ma. of III 
200 
72-84 
150-250 
200-300 



Relative! MniarRgtio 
basedjon one mole nfTn; 
1 

2-6 

0.006-0.03 > 
9.0-18 



sublim.ed. 



Molar R afto 

based on one mole nf ttt 
1 

3-3.5 

.018-.03 

9.0-13.5 



la 
O 

o 



5 



< 

H 

LU 
CD 



WOS8/2801J, 
1. 
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A composition of matter comprising: 
; (a) a li 



Formula I; 




Ma 



OH 



wherein oc.'f: 

10 or-:.*? 



Me 
Q 



R 5 — O 



Me Rs CH 2 OR 7 r 2 o J 




OH 




R1 = <^Me N 



orH; 
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X is one of N0 2 , NO, NH 2 , NHCOCH3, NHOH, NH(C 2 H 5 )rN<C 2 H 5 ) 2 , OH orH; 
R 2 is one of CH 3 , COCH(CH 3 ) 2 , COCH3, CO(CH 2 ) 3 CH 3 , COCH 2 CH 3 or H; 

R 3 is one of CH 3 or H; 
R4 is one of COCH 3> CH(OCH 3 )(CH 3 ), CH(OH)CH 3f CHO, or H; 



WO 98/28011 



32 " ttftflft/fisiS 




.4 



10 



Re.isCHgorH; 
is CH3 or.H; , ; 
Rs is CH 3 , CH 2 OH orH 
R9isCH 3 orH; 

YisOH,CH 3 ,orH; 
Wis CI or H;and 
2 is CI orH. 



15 
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' f f ■ (b) at ,east about a stoichiometric amount of a base ca D abl R 

asr* cosacc^r 

rfBo. • .. ,. (0) ^;«P9P^0f binding' s^flt sufficient to achieve 
efficacious : dehvery of said lipophilic oiigosaccharide antibiotic to the serum of an 
antma. wh,.e simultaneously avoiding adverse reaction syndrome; and 

,„ . . (d) 0% b V W8i 9 ht P^sis. total weight in said composition* uo 

to an .so-osmotic amount of a pharmaceuticaily acceptable tonicity agenT 

Lhw 1116 a,mp0Siti0n of dalm 2 wher «in the lipophilic oligosaccharide 
anttb.ot.es represented by Formula 1 are selected from flambamyctn, ,he 

JSEST',*: ^^^'^ r ^' c '^"^'s antibiotics, curamycin, and the aviiamycin A- 

'- 1 - .The composition.of claim 1. wherein the base is selected from 
procaine, procaine, pipeline, glucamine, N-methylglucamine, N'N- 
djmethylglucamine, ethylenediamine, diethanolamine, diisopropylan,lrie 

30 " 9 *,^^ N.N^ibenzylethylenediamiU choline 

30 clermzole, ms(hydroxymethyl)aminomethane, D-glucosamine or sodium hyirbxide 

•>• The composition of claim 1 wherein the binding agent is KSA. ' 

x _ r ^ .... „ _ K . 
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7. A composition of patter comprising: 



(a) a lipophilic oligosaccharide antibiotic represented by the 
Formula n 




(b) at least about a stoichiometric amount of a base capable 

of forming a pharmaceutical^ acceptable salt with a lipophilic oligosaccharide 

antibiotic of Fonrrula njie . jr. - ' ; v, • v..' .; ' ? 

i ; ', - - ; : (c). ean amount of a:binding agent sufficient 16 achieve 

efficacious dejiyery of said lipophilic oligosaccharide antibiotic to the serum of an 

animal : wkjJe simultaneously avoiding occurrence of adverse reaction syndrome; 

. andWri % 3 .,y^ v, «. .>nr«o:vX-Q .mar..- tot — r .-v 

(d) 0% by weight (basis, total weight of said composition) up 

to an iso-osmotic amount of up to an iso-osmotic amount a pharmaceutically 
acceptable tonicity ag nt. . - - " ^ 



. t ./WO.9 8Qg01i 
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8. 



! P©T/USJ)7/22518 



The composition of claim 7 wherein the base is N- 

The composition of claim 7 wherein the biding agent is HSA 
p composition pf claim 7 wherein the binding agent is rHA 
A composition of matter comprising: . ' 



9. 

methylglucamine. 
10. 

10 11. 
12. 
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(a) the lipophilic oligosaccharide antibiotic 
. Formula m 



represented by 



■v. i' • 



OH 



MeO, o 



Me 

.<. , * W 





OH 



OMe 



in 



20 



ok „ (b) at ,east about ^"'"valents of a base (per mole of th* 

25 compound of For™, m, capable of foxing a ptan^JJ £££ saB of 



V WO 98/28011 35 jp&TAjS97/22518 

CL . ; r ,v said lipophilic oligosaccharide ahfibibtic "6f Formula HI (c) an amount of a binding 
8 agent suffidenttd achieve ^fficaciolJs delivery of saitffl^philic oligosaccharide 

ly antibioticto the' eeitim of ah animal While simultaneously ^avo.idijig [occurrence of 

m adverse reactibn syndromerand (d) 6 %%y welgnl (basis, tofal weight of said . 

cgp r c 'is'- ••i>-- , ' - J 5 i;' :r "" '• -V c.. ™> x '<. T..;fi 

j 5 composition) of'up to~ an iso-osmotlc amdiiht'a pfiamfaceutically acceptable tonicity 

$ a 9 ent ,,v- - r- 

g 13. The composition of claim 8 wherein the base is selected.from 

j|j chloroprocairiej procaine, piperazirte, glucamirtsrN-methylglucamine, N'N- 

10 dimethylgluoamfne, ethyienediamine^ dietfah^amine, cJiisopropylamine, f 

diethylamine, N-benzyi^-j^elHylim^mihe; N, N -dibenzylethylenediamine, choline, 
clemizole, tris(hydroxymethyl)aminomethane, D-glucosamine or sodium hydroxide. 

14. The composition of claim"! 2 wherein the base is N- 
1 5 methylglucamine. 

15. ; The composition of claim 12 wherein a tonicity agent is present. 

r ., 

16. V \„_ .. • ' The composition of claim 15 wherein the tonicity agent is 

o 



20 mahntoU 



17. 6 . The composition of claim 12 wriejrein the jroole ratio of (a):(b):(c) 

isl"£|bout 2-6:ab6ift r 6;006 / to .abeto*. P I 0 C .J . ; .J c ~> 

25 18. ° M Xtfe*' composition of&alm i42 wi^fein the binding agent is HSA. 

19. The composition of claim 12 wherein the binding agent is rHA. 



20. 



Formula in. 
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A -composition of. matter comprising 
(a) ; :the lipophilic oligosaccharide antibiotic representee! by 



PH 



. ;7 



v. y 




■ T MeoT ? H 20Me C 




OH 



m 



a „« Wrt r « J b) , 3t ,6aSt ab ° Ut ^ ec » ulva,ents of a base (per mole of said 
1 n e ?T 3 m) Capab ' e ° f f0rming a P ha ^ceutically acceptable salt of 
10 sa,d ant.b.ot.c of Formula m (c) an amount of recombinant human albumin suffiLt 
to ach.eve efficacious delivery of said lipophilic oligosaccharide antibiotic to the 
serum of an animal while simultaneously avoiding occurrence of adverse reaction 
syndrome; and (d) an iso-osmotic amount of mannitol as a tonicity agent. 

15 

21 " 11)6 composition of claim 20 wherein the base is N- 

methylglucamine. 

20 manner o* ♦ . ^ C0mposition of c,ajm 20 ^rein the iso-osmotic amount of 
20 manmtol is 35 to 45 % by weight of total composition. 



23. 



The composition of claim 20 wherein the molar ratio of faWbWc* 
is 1 rabout 3-3.5: about 0.01 8 to 0.030. 



25 24. 



composition of claim 20 wherein the binding agent is HSA 
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25. The composition of claim 20 whereas the binding agent is rHA. 

Q 26. A pharmaceutical composition for treating susceptible gram- 

yj . positiye and/or gram-negative bacteriaMnfections comprising an antiinfective 

gj amount of a composition of matter of claim 20 and a pharmaceutical^ acceptable 

2jj 5 carrier thereof. 

^ 27 A method for treating susceptible gram-positive and/or gram- 

H negative bacterial infections comprising administering to a mammal in need of such 

£3 treating ah antiinfective amount of a composition of matter of claim 20 or 

ffi 10 pharmaceutically composition thereof. 
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